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Selected rate laws for biochemical systems
Generalized mass-action
equation
Reversible Michaelis-Menten
equation with inhibition
Convenience rate law
Langevin equation
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Reaction context in annotated systems
What we learn from a topology:
B l ti• a ance equa ons
• Species concentration dependencies
• Stoichiometric relationships
And what we cannot learn:
• Regulatory relationships 
R ti l it• eac on ve oc y
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An example for a Reaction object in SBML
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Example: Definition of parameters and units
catalytic rate  
constant
Michaelis
constant
Predefined units in SBML:
• substance (in mole)
l (i lit )• vo ume n re
• area (in square metres)
• length (in metre)
ti (in seconds)
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Assignment of rate laws step by step
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Rate law generation in one single step
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Architecture of SBMLsqueezer 1.3
Graphical user interfaceSBMLsqueezer
Kinetics
• Enzyme • Integer
I
Math
i k
• Configuration
• KineticLawGenerator
R ti T • NonEnzyme
• UniUni
• BiUni
• BiBi
• rrev.
• Reversible
• Modulated
• ZeroOrderL
• Gauss anRan
• SBML simulator  
(planned)
• eac on ype
• Reflection
• Stand-Alone mode
• GRN • ZeroOrderR
Input/Output Module
SBMLReader
SBMLWriter
PluginAction
CellDesignerLibSBML
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Translating from CellDesigner to SBO
CellDesigner term SBO term
ANTISENSE RNA small interfering RNA
CellDesigner term SBO term
KNOWN TRANSITION OMITTED omitted process
Species Aliases
Reaction Aliases
_
COMPLEX non‐covalent complex
DEGRADED empty set
DRUG
synthetic chemical 
compound 
_ _    
STATE_TRANSITION biochemical reaction
TRANSCRIPTION transcription 
TRANSLATION translation
GENE gene
GENERIC polypeptide chain 
ION non‐macromolecular ion 
PHENOTYPE phenotype
PROTEIN i l
TRANSPORT transport reaction
UNKNOWN_TRANSITION uncertain process 
reactant reactant 
product product
prote n comp ex 
RECEPTOR receptor 
RNA ribonucleic acid 
ION_CHANNEL channel 
SIMPLE MOLECULE simple chemical
CellDesigner term SBO term
CATALYSIS catalyst
INHIBITION inhibitor
Modifier Aliases
_  
TRUNCATED chemical macromolecule
UNKNOWN
material entity of 
unspecified nature 
MODULATION modifier
PHYSICAL_STIMULATION potentiator
TRANSCRIPTIONAL_ACTIVATION stimulator
TRANSCRIPTIONAL INHIBITION inhibitor_
TRANSLATIONAL_ACTIVATION stimulator
TRANSLATIONAL_INHIBITION inhibitor
TRIGGER essential activator
UNKNOWN_CATALYSIS catalyst
• Unique translation important
• Sometimes no exactly matching 
term available
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UNKNOWN_INHIBITION inhibitor 
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SBMLsqueezer 1.3 stand-alone
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Equation generation for single reactions
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Equation generation for single reactions
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Using SBMLsqueezer via ist API
•Command-line mode: shell or 
batch scripts possible
•Just one central method: squeeze
•Easy adjustment of all settings 
through dedicated methods
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Online version of SBMLsqueezer 1.3
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Thank you! Thanks to the team:Sandra Nitschmann1, 
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